controls for a wide range of child and adult characteristics before orphanhood, as well as community fixed effects. The findings show that maternal orphanhood has a permanent adverse impact of 2 cm of final height attainment and one year of educational attainment. Expressing welfare in terms of consumption expenditure, the result is a gap of 8.5 percent compared with similar children whose mother survived till at least their 15th birthday.
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This paper presents unique evidence that orphanhood matters in the long run for health and education outcomes, in a region of Northwestern Tanzania. The paper studies a sample of 718 non-orphaned children surveyed in 1991-94, who were traced and re-interviewed as adults in 2004. A large proportion, 19 percent, lost one or more parents before the age of 15 in this period, allowing the authors to assess the permanent health and education impacts of orphanhood. The analysis This paper-a product of the Poverty Team, Development Research Group-is part of a larger effort in the department to study the socio-economic impact of health shocks in low income countries. Policy Research Working Papers are also posted on the Web at http://econ.worldbank.org. The author may be contacted at kbeegle@worldbank.org.
controls for a wide range of child and adult characteristics before orphanhood, as well as community fixed effects. The findings show that maternal orphanhood has a permanent adverse impact of 2 cm of final height attainment and one year of educational attainment. Expressing welfare in terms of consumption expenditure, the result is a gap of 8.5 percent compared with similar children whose mother survived till at least their 15th birthday.
Introduction
Childhood orphanhood is considered a major risk factor for poverty in adulthood, through, among other channels, shortfalls in human capital investments in children. This paper provides unique evidence on the long-term impact of orphanhood in a region of Tanzania near Lake Victoria, an area ravaged by HIV/AIDS. The underlying data set is a 13-year panel data set in which individuals interviewed at baseline were traced irrespective of their current residence. This allows us to focus on non-orphaned children experiencing the loss of one or both parents during the survey period, controlling for their characteristics before becoming an orphan. Furthermore, we can focus on the permanent impact in terms of height and educational attainment once these children reach adulthood and recovery is hardly possible anymore. Using within-sample estimates of the returns to height and education, we can also estimate the resulting life-time welfare loss.
We find significant permanent education and health effects. Adults who had been maternally orphaned between the ages of 7 and 15 experience a loss of, on average, nearly 2 cm of final attained height and one year of schooling. In contrast, paternal orphans have significantly lower height and years of schooling but our analysis shows that a causal link does not seem to exist. Our projections suggest that maternal orphanhood creates a life long deficit in consumption expenditure of roughly 8.5 percent.
In Sub-Saharan Africa, the prevalence of orphanhood among children has been greatly exacerbated by the HIV/AIDS pandemic. While there are other, more prevalent diseases in Africa, the characteristics of HIV/AIDS suggest that its economic and demographic impact will be profound. Because HIV in Africa is transmitted primarily through heterosexual contact, the epidemic is having a major effect on the mortality of men and women in their prime childbearing and earning years. With rising mortality rates and decreasing adult life expectancies, orphanhood rates in Africa continue to increase, placing increasing numbers of children at risk.
Orphanhood is expected to influence health outcomes and schooling although there are multiple potential pathways of this effect. Obviously, income effects are a strong candidate, especially when parental deaths are associated with costs and income losses due to chronic illnesses. If households are credit constrained, then reduced incomes can result in lower investments in education. Aside from these direct wealth effects, orphanhood can be associated with an increased value of the child's time in home production (as a substitute for adult labor) which results in less schooling. There may be discrimination against orphans and favoritism towards biological children for double orphans or among single orphans who do not reside with their surviving parent (i.e. are fostered out). Beyond the financial consequences of adult deaths and the implications of a loss of parental involvement, children who become orphans may suffer trauma which, in turn, affects schooling and health outcomes. Children who lose a parent due to AIDS specifically may be additionally stigmatized relative to other causes of death.
The available evidence of the impact of orphanhood, some of which is discussed in the next section, typically relates to the impact of orphanhood from HIV/AIDS and other causes in the short-run, often by examining a sample of school-age children in cross-sectional survey data. A small number of studies use longitudinal data over short-run (perhaps 1-2 years) periods in which household coping strategies may successfully mitigate the impact. Studies of long-run impacts and outcomes are rare.
Understanding short-run outcomes is important, but short-run effects may not ultimately translate into worse welfare outcomes in the long-run (that is, in adulthood). For instance, the socio-economic consequences of a parent's death may affect outcomes around the time of illness or during a period of funeral/mourning. However, as extended families foster in orphans, these outcomes may recover over time.
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The next section reviews some of the existing empirical analysis. Section 3 discusses the data used in this study. Sections 4 and 5 present the empirical specifications and results. The final section concludes.
Background
The existing literature on the consequences of orphanhood tends to focus on education outcomes and use cross-sectional data, which may limit the robustness of the outcomes. The findings of these studies are mixed 2 as are the findings of the few studies looking at other outcomes such as health. Few studies have also used panel data, which allows for extensive control of initial conditions.
Among the studies using large cross-sectional household survey data, several control for concurrent household characteristics to identify the impact of the loss of a parent on schooling. To the extent that orphans are found in relatively better-off households that also have higher demand for schooling, simple cross-sectional comparisons of enrollment rates between orphans and non-orphans may underestimate the true impact (for example, see Hargreaves and Glynn, 2002, and Ksoll, 2007) . On the other hand, depending on mortality patterns, in some settings, an orphan's household may be poorer prior to death, thus over-estimating the impact of orphanhood. Ainsworth and Filmer (2006) find considerable diversity in the orphan/non-orphan differential across countries and conclude that it is difficult to draw generalizations about the extent to which orphans 1 See the studies cited in Golden (1994) regarding catch-up growth among stunted malnourished children. 2 Even estimates of the number of orphans is debated, with some research showing that the commonly-cited statistics from the UN may be seriously over-estimating the number of orphans (Bennell, 2005) . are disadvantaged. 3 Case et al. (2004) use cross-section data; using household fixed effects, they find that orphans are disadvantaged relative to other children within the same household. However, it is not clear that a household fixed-effects approach is satisfactory. If orphans are strategically placed in better-off households within the extended family, then the orphans in a household fixed-effects framework are compared to a non-random sample of non-orphan co-residents. It is then not shown that orphanhood reduces schooling, but rather that orphans are placed with better-off relatives. 4 For instance, in their study of orphanhood in Zimbabwe, Nyamukapa and Gregson (2005) describe the system of childcare arrangements as traditionally based in part on both relatives' relationships with the orphan and their ability to assist. They further note that orphan care arrangements are increasingly being influenced by financial considerations.
Evidence of other outcomes for orphans beyond schooling is much more scant but here, too, the evidence is mixed (see for example Chatterji et al., 2005) . In one of the few studies which is able to identify actual cause of death of parents, Crampin et al. (2003) examine health of children in Malawi on linked with information on the HIV/AIDS status of parents measured 10 years prior. 5 They conclude that surviving children are not discriminated against as a result of parents having been ill or having died from HIV/AIDS. Another study of cross-sectional data finds that the health status of surviving orphans younger than 6 years is similar to their non-orphan counterparts in western Kenya (Lindblade et al., 2003) .
The studies cited above use cross-sectional datasets which are limited to examining correlates of outcomes after a parental death, without controls for initial conditions, prior to the death of the parent(s).
These studies only identify who is an orphan and not how recently a parent died or the status of the child prior to being orphaned. Depending on mortality patterns of adults, there could be omitted variables which bias results. Several recent studies utilize panel data available to address these concerns.
Using a panel survey from Tanzania covering 1991-94 (the baseline for this study, described in Section 3 below), Ainsworth et al. (2005) find that adult deaths are associated with delayed enrollment among younger children (7-10 years). Among orphans, younger maternal orphans are held back whereas 3 Even conclusions from the same data sets can differ depending on how data from countries are combined. Bicego et al. (2003) combine Demographic and Health Survey household data across countries for West Africa and East Africa whereas Ainsworth and Filmer (2006) do not merge data sets across countries. In West Africa, Bicego et al. find evidence of a significant impact of among paternal orphans (6-14 years) and two-parent orphans (6-10 years). For East Africa, the findings are significant among maternal and two-parent orphans ages 11-14 years. 4 Gertler et al. (2004) address problems of nonrandom selection into orphanhood (i.e. the death of a parent being correlated with other disadvantages but not caused by the event of losing a parent) using propensity score matching techniques. However, this matching is done between orphans and non-orphans based on characteristics of current residence which may itself be endogenous. Information on residence prior to orphanhood may be more appropriate but is not available to them. This paper contributes to the existing set of studies by presenting unique evidence of the extent to which orphanhood matters in the long-run for health and education outcomes. 6 The data are from a region of Northwestern Tanzania deeply affected by the HIV/AIDS epidemic. We use a sample of nonorphaned children aged 6-15 surveyed in 1991-94, who were traced and re-interviewed as adults in 2004.
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A large proportion, 19 percent, lost one or both parents before the age of 15 in this period, allowing us to identify the permanent impact of orphanhood shocks. In the analysis, we can control for a wide range of child, parental, and household characteristics before the loss of the parent, as well as community fixed effects.
Data
The Kagera Region of Tanzania is located on the western shore of Lake Victoria, bordering The sample of households includes both orphaned and non-orphaned children. In the latter group, at baseline, there were 1,085 non-orphaned children aged 6-15 for which full baseline socio-economic and anthropometric information is available and who would be at were not located. Of these 822 tracked children, we have complete socio-economic and anthropometric data from baseline and follow-up for 718. Roughly half were traced outside of the baseline community, highlighting the importance of our tracking exercise to keep attrition rates low. In appendix 1, we present a brief analysis of the characteristics of the individuals lost in the sample. We show that despite less successful rates of re-interview for children with some observable characteristics, a number of corrections for attrition building on Becketti et al. (1998) and Fitzgerald et al. (1998) show that the results are unaffected by this attrition.
Even when parents are alive, children do not necessarily reside with them. As is the case in other Sub-Saharan countries, the rate of fostering of children is high in Tanzania. While fostering is associated with orphanhood, many non-orphaned children are not residing with one or both surviving parents. 10 In 9 It is interesting to note that the KHDS 2004 sample is remarkably similar to a random sample of households from Kagera, despite the fact that the baseline sample was not a simple random sample and given the (moderate) attrition since the baseline. found that 11% of the children under 18 years old in Kagera had lost one or both parents (a number equal to rate in the Tanzanian national sample). In the DHS, 60% of children in Kagera who were under 18 years of age live with both parents. 10 Despite the high rate of fostering among both orphans and non-orphans, some studies use fostering as a proxy measure of orphanhood. For example, Deininger et al. (2003) draws conclusions regarding the consequences of the KHDS, one-parent orphans are significantly less likely to be residing with the surviving parent than children with both parents alive. In the baseline, 86 percent of non-orphans were residing with at least one parent. Among one-parent orphans, however, 67 percent were residing with the surviving parent. Table 1 shows that out of our sample of 718 children, who at baseline had both parents alive, 133 lost either one or both parents before the age of 15. The sample includes 52 people who lost their mother and 98 people who lost their father before the age of 15. Only 17 people became double orphans before age 15. Table 2 shows that, starting from a sample of non-orphaned children aged 6-15 at baseline, those that subsequently lose a parent will, by adulthood, be on average 2 cm shorter and have 1 year less schooling than those who do not. Paternal and, especially, maternal orphanhood at childhood are statistically significant predictors of lower adult height, while only paternal orphanhood is statistically associated with lower education in adulthood. These correlations, however, do not control for other socioeconomic differences in these two groups of children, differences that could in part or in full explain the height and education gaps observed.
Before modeling the link between human capital indicators and orphanhood, we look at the household characteristics and socio-economic status during the baseline survey of those who became an orphan relative to their non-orphan counterparts, using simple significance tests of the differences in the means. As shown in table 3, those who had experienced the death of one or more parents before the age of 15 are, on average, less likely to live with either their mother or father at baseline. The heads in the households in which they were living during the baseline were older, less educated and more likely to be female. Further, they do not appear to be wealthier in terms of household consumption per capita or quality of flooring in the dwelling. The height of their mothers is also not significantly different. This would suggest that socio-economic differences determining selection into orphanhood are possibly not as strong as in some other studies. 11 Nevertheless, these descriptive statistics suggest the need to carefully control for baseline characteristics of children, their parents, and the households in which children reside to make inference about the impact of subsequent orphanhood.
orphanhood using longitudinal household data from Uganda with information on child fostering. Yamano et al. (2005) conclude that these results will overestimate the negative impacts for orphans. 11 In the panel data examined by Case and Ardington (2003) , they found that paternal orphans had lower socioeconomic status. Their work concludes that the death of the father does not cause lower socio-economic outcomes but that poverty may have contributed to these deaths.
Modeling Health and Education Outcomes: Method and Results
We are interested in assessing the impact of orphanhood shocks on long-run health and education outcomes for non-orphans aged 6 to 15 at baseline. The basic specification for health in this evaluation can be written as:
in which H i1 is health status in 2004, the vector X i0 is a set of individual, household and community control variables measured at baseline, which is the first KHDS interview of the child in 1991-94, and H i0 is the health status at baseline. The treatment of interest D i is the losing a parent between the baseline interview and the final interview in 2004. Thus, these deaths occur sometime between period 0 (October 1991-January 1994) and period 1 (2004). Estimated using OLS, equation (1) is equivalent to a difference-in-differences specification with a set of controls, including initial health, and it can be straightforwardly shown, by subtracting H i0 from both sides of equation (1), that the parameter γ offers the average treatment effect. Controlling for initial health status ensures that initial heterogeneity correlated to health endowments, health history and general child background as it affects changes in health status via H io , is captured. The basic specification for education is identical, using educational attainment at baseline and in 2004 instead of the health status variables.
The outcomes used in this study relate to investments which affect long-term economic prospects of children. We focus on height as the key long-term health measure, since it has been shown to affect wage-earning capacity as well as participation in the labor force for men and women (see Haddad and Bouis, 1991, and Strauss, 1997) . We model height as influenced by several factors, including the characteristics of the child (sex and age, via a full set of age dummies), genetic background of the family (using height at baseline for both the child and the mother), as well as the socio-economic environment in the household at baseline which is assumed to influence human development investment (including whether the child was living with the mother, whether the child was living with the father, years of education, sex and age of the household head and two indicators of wealth: cemented floor in dwelling and log per capita household consumption).
Educational attainment can be used as a proxy for human capital levels. We focus on the educational attainment in terms of the years of education completed, counting each grade completed as a year. We use a similar specification to the one above, whereby years of education in 2004 are determined by several factors, including child characteristics, years of education completed, and the same household characteristics as above. By controlling for years of education completed and whether enrolled in school at baseline, we further isolate the effect of orphanhood on education, net of its correlation with other unobserved background characteristics of these families influencing education. Finally, all our results control for community fixed effects at baseline, isolating the impact of orphanhood on health and education from factors such as access to schools and health services.
Baseline outcomes of height and schooling could be endogenous to their subsequent growth and thus to their 2004 levels. We therefore opt to instrument these baseline outcomes, using 2SLS. As instruments we use shocks that occurred prior to the baseline and which can reasonably be expected to affect baseline outcomes, but not subsequent growth (unless the effect is through baseline outcomes).
Height and initial schooling at baseline is likely to be correlated with socio-economic shocks during childhood. We use both past rainfall and more recent shocks as instruments. In particular, as instruments we use the deviation in millimeters from normal rainfall patterns when the child was 2-3 years old, as events in early childhood have been shown to be a cause of stunting and low educational achievement (Glewwe et al., 2001) . These are likely to be valid instruments as their effects will be visible throughout childhood (Martorell, 1999) . Following Beegle et al. (2004) , we also use the share of harvest lost in the year prior to the survey as an instrument.
These regressions are then repeated with various different specifications to explore and assert their robustness, including the OLS difference-in-differences estimator (i.e. without instruments for baseline outcomes) and the same regression without including baseline height or schooling, simply looking at 2004 attainments. As a final robustness check we balance treatment and comparison units in terms of the baseline characteristics that are likely to influence orphanhood. We trim our sample according to the parameters specified in Crump et. al. (2006) , where the propensity score s should be in Propensity scores are predicted from a probit model that includes all covariates used in the OLS regressions described above (including village dummies). Note that this set-up only allows us to enter one treatment variable at a time. The coefficient γ is the average treatment effect on the treated. Table 4 shows the results of the basic regressions, allowing for a separate effect of maternal and paternal orphanhood and with full controls for baseline and child characteristics and instrumented baseline outcomes. The reported coefficients are the 2SLS estimator of the average treatment effect of maternal and paternal mortality, with endogenous initial height/schooling. Full first and second stage results, as well as some IV diagnostics are given in appendix 2.
12 To make the results between health and education fully comparable, we use effectively identical specifications and samples for both outcomes. Table 5 shows the results of a number alternative specifications of this model, as discussed above.
Based on table 4, the effect of maternal orphanhood on height amounts to just over 1 percent or 1.8 cm of height lost. As the average age at which children in the sample get orphaned is 11 years, this implies that we find evidence of shocks impacting growth in teen and pre-teen ages. This phenomenon, although to our knowledge never documented for developing countries, has been studied in developed countries, for example in research on anorexia (Davis et al., 1978 , Pugliese et al., 1983 , Modan-Moses et al., 2003 . The results on education show an impact of maternal orphanhood of just over 1 year. The educational loss of maternal orphanhood from ages 6-15 is significant and substantive: it does not just delay education, but reduces it by one year by adulthood. This represents 33 percent of one standard deviation of years of education in this sample. These regressions only control for the gender of the child using a dummy variable. Further analysis (not presented) showed that the impact of orphanhood had no gender dimension --the impact was never significantly sex-dependent. The potential additive effect of losing both parents was also tested and found not to be significant. This result should be treated with caution, however, as there are only few double orphans in the sample. Double-orphanhood also did not affect the magnitude of the effects of orphanhood episodes so it is not considered further.
Unpacking the results further, we explored whether there was any heterogeneity in the impact of orphanhood in other dimensions. For example, we investigated whether the impact on health and education differed with family wealth, by interacting the orphanhood variable with the baseline consumption expenditure variable. The interaction term was not significantly different from zero.
Finally, we investigated whether there was any impact of different living arrangements. In principle, understanding the impact of fostering and other living arrangements as a coping mechanisms after orphanhood is of considerable interest, not least for policy responses, but not easily investigated as the placement of orphans may well be correlated with unobservable child and household characteristics, affecting inference on the heterogeneity of the impact of orphanhood in the data. 13 However, we can explore the consequences of living arrangements at the baseline, before orphanhood, by interacting the orphanhood shock with whether the child was living with the respective parent that subsequently died at the time of the baseline survey. As discussed in section 2, a substantial number of our sample of the nonorphaned children at baseline where not living with their mother or father in that period (table 3) . While for height, we find no significantly different effect according to living arrangements, for education, we find that the entire impact of maternal death on schooling is confined to those children living with their mother at baseline; those fostered have no significantly negative schooling effect from orphanhood. 14 It appears therefore that fostering can shelter children from the negative effects of orphanhood in the data.
Still, placement issues may also trouble this result, for example, if only more able children are taken out of households with ill parents to continue their education, so caution is warranted.
Interpreting the Findings
One of the key problems in assessing the impact of shocks such as orphanhood is that unobservables correlated with orphanhood may bias the results: even after controlling for observables, orphanhood is not random. Finding that orphanhood is significant may not actually determine a causal impact, but may rather capture effects of unobservable covariates. For example, if particular attitudes towards health lead to parental illness and death as well as to poor health outcomes of the child, then orphanhood in itself is not the cause of lower height attainment in the child. An alternative narrative could also be that it is the illness of the parent that really causes the health or educational deprivation of the child, and not the actual death of the parent.
One avenue of investigating causality is to classify the sample of non-orphans used in the previous section by their future orphan status. That is, we know in later survey rounds which non-orphans in the sample became orphans by the second round (2004). We would expect that future orphan status would not be correlated with current outcomes unless (i) orphanhood captures some unobservable characteristics for which we are unable to control or (ii) morbidities associated with deaths affect outcomes before becoming an orphan. This approach follows Case and Ardington (2006) Finally, what do these losses in terms of health and education mean for the overall loss in living standards brought on by orphanhood? To quantify these consequences, ideally, we should estimate earnings functions to obtain the returns to height and education. However, we do not have income data within the data set. Instead, we can estimate returns using total consumption expenditure in 2004, providing a useful proxy for overall living standards, based on the sample studied in this paper, who are young adults in 2004. We first use a simple specification, consistent with the standard Mincerian earnings regression, in which consumption expenditure per capita is regressed on the logarithm of height and years of education, controlling for a full set of age dummies and sex. However, this is unlikely to measure correctly the marginal effect of height and education, as factors such as health and education endowments and family background, likely to be correlated with height and education, are not included. We therefore include a second specification, using all household and parental level baseline controls (including wealth variables, parental education and mother's height), and community fixed effects, i.e. a full set of controls as used in table 4. Table 7 reports the coefficients of interest of these regressions, finding very strongly significant effects from both health and education in both specifications. When background controls are not included, the bias in estimated effects is in the direction expected, although small; returns are lower when controls are included. A one percent height gain adds 2.2 percent to consumption per capita, while an extra year of education adds 5.4 percent to consumption per capita for this sample of young adults. 15 Based on our results in table 4, this would imply an overall loss in consumption per capita of about 8.5 percent due to orphanhood.
Conclusions
This With these considerations in mind, in future work, the impact of specific programs and interventions will have to be explored further, as well as other long-term impacts of orphanhood and other shocks, such as to what extent orphanhood is the main source of deprivation among children or just one of many factors relevant for targeting the poor and vulnerable. Establishing the size of the long-term impact of orphanhood on children, as achieved in this paper, is nevertheless an essential first step. Mean age when orphaned among orphans 11.3
Number of observations 718
Notes: Lost mother and lost father categories include double orphans, hence rows do not add up to 100%. For double-orphans the younger age is taken to calculate mean age orphaned. Notes: Standard deviations are in parentheses. indicates binary (0/1) variables. Level of significance is noted from a (two-sided) t-test for the difference between the two columns: * significant at 1%, ** significant at 5%, *** significant at 10%, "ns" not significant at 10%. Notes: 2SLS estimates with community fixed effects. Standard errors in parentheses. * significant at 10%, ** significant at 5%, *** significant at 1 %. Includes controls for child characteristics (sex and age dummies), baseline characteristics (residing with mother and residing with father; household consumption, flooring material, age, years of education and sex of the household head). Regressions (1) includes the instrumented height of the child at baseline and, when available, mother's height from the baseline data. Regression (2) includes the instrumented number of years of education of the child at baseline. Instruments are, respectively, share of harvest lost in year prior to baseline and rainfall deviation during long rains at age 2-3. F (Cragg-Donald) 'weak' identification tests have the value of 5.58 and 4.95 respectively, suggesting an approximate size distortion in the IV estimates of about 25 percent of the OLS bias (and somewhat more for the schooling regression) (as in Stock and Yogo, 2003, Following Hirano et al. (2003) , Panel 3 estimates average treatment effects through a weighted regression with unity weights for treatment observations and s/(1-s) weights for controls, where s is the estimated propensity score. Samples were trimmed following the criteria set out in Crump et al. (2006) . Depending on the specification, observations with propensity scores below 0.4-0.8 and above 0.92-0.96 were dropped. Standard errors in parentheses. * significant at 10%, ** significant at 5%, *** significant at 1 %. Notes: (1) controls for sex and a full set of age dummies, while (2) controls also for household and parental characteristics at baseline, and community fixed effects (as in table 4). Standard errors in parentheses. * significant at 10%, ** significant at 5%, *** significant at 1 %.
Appendix 1: Attrition in the KHDS survey
In comparison with most longitudinal surveys, attrition in the KHDS is low; among baseline households, in 93 percent of households at least one baseline household member was reinteriewed in 2004. Among all surviving members of the baseline households, about 82 percent were reinteriewed in 2004. Among the target group in this paper, non-orphaned children of age 6-15 at baseline, attrition is slightly higher; 79 percent of the non-deceased children were reinteriewed in 2004. About half these were found back due to the extensive efforts to locate people how had physically moved to a new village. Any area (town, district or even neighboring country) to which children were reported to have moved was visited by a specific search and survey team to minimize non-random attrition. Despite these efforts and the low attrition rate, it is still possible that attrition may cause problems for our analysis. 1 Attrition linked to unobservables cannot be addressed in this data set; as in Fitzgerald et al. (1998) , we focus on attrition linked to observables.
These results suggest some potential problem of non-random attrition. While it is plausible that the descriptive statistics in this paper are affected to some extent, our focus is on the regression analysis aiming to establish causal links between orphanhood and outcomes at adulthood. First, any attrition linked to particular clusters is not likely to be problematic, as all the regression analysis controls for cluster fixed effects so that all effects are identified using within-cluster variation, while for every cluster in the sample at least 55 percent of the cluster sample was found back. Secondly, we used the approach suggested by Fitzgerald et al. (1998) , and use the inverse of the probabilities of an individual to remain in the sample by 2004, as predicted by baseline characteristics and with the probabilities normalised to keep the sample size at 718 observations. These probabilities are based on the same specification as in table A.1 but using the logit model with cluster dummies rather than the conditional fixed effects model, as otherwise some sampled individuals could not be assigned a probability of remaining in the sample. The results of the specification equivalent to table 4 in the main text are given below, and (possibly, not surprisingly given the discussion in Deaton, 1997) , the results are virtually identical to table 4 in the main text. Thirdly, it could be that there are behavioral differences for those groups we specifically had difficulty tracking. In line with Becketti et al. (1998) , a simple approach to explore this is to interact the variables related to orphanhood with those observable traits correlated with attrition. Interaction terms related to consumption per capita, and whether the child was living with the father at baseline were found to be insignificant, lending further credence to the conclusion that attrition is not affecting our results. 
Number of observations 988
Notes: cluster and age FE logit regressions with SE indicated between brackets under coefficient. Significance levels 0.1 (*) 0.05 (**) 0.01 (***). Some observations were dropped since the fixed effects logit is only identified for cluster in which there was some attrition. 
